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Abstract

Sex ratio indicates the proportion of males and females in the population and is expected to be 1:1 in
nature. In the present study, sex ratio of two commercially important fish namely Cyprinus carpio var.
communis and Schizopyge niger has been studied for a period of one year from August 2018 to July 2019
from Dal lake, Kashmir. The study revealed that sex ratio (Male: Female) varied from 5.00:0.20 (July) to
1.14:0.83 (October) in C. carpio. The ratio for the entire period of study was 2.05:0.49 (Male: Female)
indicating a significant dominance of males. In case of S. niger, sex ratio (Male: Female) varied from
0.20:5.00 in January to 0.88:1.14 in March. The sex ratio for the entire period of study was 0.48:2.07
(Male: Female) indicating a significant dominance of females.
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1. Introduction

In fishery biological investigations on commercially important fish, detailed analysis of the sex
composition in the catches is considered essential for determining whether fishing is more
intense on one sex than on the other and if so, whether the observed dominance of either sex is
due to shoaling behaviour or due to other causes like differential accessibility, vulnerability,
growth and mortality ™. Sex ratio indicates the proportion of males and females in a
population and is expected to be 1:1. In nature, however, variations from this are often
observed and may indicate segregation or aggregation of sexes in response to feeding,
breeding, migration, environmental conditions or fishing. Common carp is an ideal species for
cold water of the hills and was introduced in Dal Lake of Kashmir in 1956. It has, since then,
shown remarkable adaptation in various water bodies of the state and constitutes a major
fishery of flat land temperate waters of Kashmir . Among schizothoracids, Schizopyge niger
is a valuable fish of Kashmir region, but is now, in stiff competition with other exotic fishes
e.g. Cyprinus carpio . S. niger locally known as Ael Gad is a prized fish of Kashmir and
belongs to family Cyprinidae. It is a lacustrine fish, occuring in lakes of Kashmir in good
numbers including Dal Lake. In this paper an attempt has been made to study the sex ratio of
these two commercially important fish from Dal Lake, Kashmir.

2. Materials and Methods

The occurrence of number of males and females in the sampled catch was recorded for one
year and the ratio of males to females occurring in the nature was calculated with respect to
different months. Sex ratio indicates the proportion of male and female in the population and is
expected to be 1:1 in nature. Any deviation from this ratio may indicate the dominance of one
sex over the other. This happens because of differential behaviour of sexes, environmental
conditions, fishing etc. [l The sex ratio was tested for equality for different months using Chi-
square test.

To know the homogeneity of the distribution of sex, Chi-square test ! was applied:
v* =Y (0-E)YE
Where,

“O” is observed frequency and “E” is expected frequency.
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3. Results

The sex ratio was calculated with respect to different months
in C. carpio and S. niger. In case of C. carpio, the month-wise
data on sex ratio is presented in Table 1 and Fig. 1. The sex
ratio (Male: Female) varied from 5.00:0.20 in July to
1.14:0.83 in October. The chi-square (y 2) test indicated that
there was significant difference in the distribution of sexes in
February, April, June, July and December in favour of males.
The sex ratio for the entire period of study was 2.05:0.49

https://www.thepharmajournal.com

(Male: Female) indicating a significant dominance of males.
In case of S. niger, the month-wise data on sex ratio is
presented in Table 2 and Fig. 2. The sex ratio (Male: Female)
varied from 0.20:5.00 in January to 0.88:1.14 in March. The
chi-square (%) test indicated that there was significant
difference in the distribution of sexes in January, July,
October, November and December in favour of females. The
sex ratio for the entire period of study was 0.48:2.07 (Male:
Female) indicating a significant dominance of females.

Table 1: Month-wise estimated sex ratio of C. carpio

Months [Total specimen|No. of males|No. of females% of males|% of femalesExpected numbersiSex ratiolChi square valug
January 30 19 11 63.33 36.66 15 1.73:0.57 2.14
February 30 21 9 70.00 30.00 15 2.33:0.43 4.807
March 30 20 10 66.60 33.33 15 2.00:0.5 3.32
April 30 22 8 73.33 26.66 15 2.75:0.36 6.52
May 30 17 13 56.66 43.33 15 1.31:0.76) 0.52
June 30 24 6 80.00 20.00 15 4.00:0.25 10.80°
July 30 25 5 83.33 16.66 15 5.00:0.20 13.32
August 30 17 13 56.66 43.33 15 1.31:0.76) 0.52
September| 30 18 12 60.00 40.00 15 1.50:0.67 1.20
October 30 16 14 53.33 46.66 15 1.14:0.83 0.12
November 30 20 10 66.60 33.33 15 2.00:0.50 3.32
December 30 23 7 76.66 23.33 15 3.29:0.30 8.52
Total 360 242 118 67.22 32.78 180 2.05:0.49 55.1"
* Indicates significant values
Table 2: Month-wise estimated sex ratio of S. niger
M Total No. of No. of % of % of Expected Sex Chi square
onths . >
specimen males females males females numbers ratio value
January 30 5 25 16.66 83.33 15 0.20:5.00 13.32"
February 30 12 18 40.00 60.00 15 0.67:1.50 1.20
March 30 14 16 46.66 53.33 15 0.88:1.14 0.12
April 30 12 18 40.00 60.00 15 0.67:1.50 1.20
May 30 13 17 43.33 56.66 15 0.76:1.30 0.52
June 30 10 20 33.33 66.66 15 0.50:2.00 3.32
July 30 8 22 26.66 73.33 15 0.36:2.75 6.52"
August 30 11 19 36.66 63.33 15 0.58:1.74 212
September 30 10 20 33.33 66.66 15 0.50:2.00 0.02
October 30 6 24 20.00 80.00 15 0.25:4.00 10.807
November 30 9 21 30.00 70.00 15 0.43:2.33 4.807
December 30 7 23 23.33 76.66 15 0.30:3.28 8.56~
Total 360 117 243 32.50 67.50 180 0.48:2.07 52,50
* Indicates significant values
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Fig 1: Month-wise percentage distribution of males and females in C. carpio
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Fig 2: Month-wise percentage distribution of males and females in S. niger

4. Discussion

Information on sex ratio is important as it helps understanding
the relationship between individuals, the environment and the
state of the population . Sex ratio may vary from the
expected 1:1 from species to species, or even in the same
population at different times, being influenced by several
factors such as adaptation of the population, reproductive
behavior, food availability and environmental conditions 1" *
101 "In the present study, the sex ratio was analyzed with
respect to different months. The month-wise sex ratio (Male:
Female) varied from 1.14:0.83 in October to 5.00:0.20 in July
in C. carpio. The chi-square (x?) test indicated that there was
significant dominance of males in February, April, June, July
and December. The mean sex ratio for the entire period of
study was estimated at 2.05:0.49 (Male: Female) indicating a
significant dominance of males. Similar results have been
reported by Sunder "2 in the S. curvifrons who reported that
there were comparatively more males than females among
smaller size groups (below 290mm) whereas in bigger
specimens (above 290 mm), females were abundant. Qasim
I3 while observing sex ratio in C. punctata observed males
and females in the ratio of 1.00:0.82 while as Reddy
observed that the sex ratio differs significantly and observed
that in most length groups, males outnumbered females. Qadri
51 also observed significant dominance of males in S.
curvifrons. Dwivedi and Mayank ¢ observed that sex ratio
(M:F) of Cyprinus carpio var. communis of different age
groups, revealed non-significant dominance of females over
males (1.0:1.05). But male sex ratio was greater than female
in 0 and 9+ age groups, while female sex ratio was greater
than male in 1+, 2+, 3+, 4+, 5+, 6+, 8+, 10+ and 11+ age
groups. Tessema et al. ™ while studying sex ratio in C.
carpio observed that there were more males (596) as
compared to females (459). The month wise sex ratio (Male:
Female) varied from 0.88:1.14 in March to 0.20:5.00 in
January in S. niger. The chi-square (y°) test indicated that
there was significant dominance of females in July, October,
November, December and January. The month wise sex ratio
for the entire period of study was 0.48:2.07 (Male: Female)
indicating a significant dominance of females. Similar results
have also been found by Sunder ™ and Saba ™ which also
indicated significant dominance of females in the same fish.
Shafi ¥ observed the sex ratio in Carrasius carrasius as
(1:0.79) and found preponderance of females over males
while as Olurin and Savage " have also reported same trend

in African snake head, Parachanna obscura, from River
Oshun in which 15 were males and 60 were females, giving a
sex ratio of 1:4 in the fish. Oliveira et al. ! while studying
sex ratio of five marine fish species observed the sex ratio of
C. chrysurus was 2.03:1.00, O. oglinum was 1.41:1.00 and L.
synagris was 4.15:1.00, where males were significantly more
numerous than the females during the study period but for H.
brasiliensis sex ratio was 0.75:1, showing a predominance of
females in the population. Jega et al. ' although did not
reveal any significant difference in sex ratio in catfish
Hemibagrus menoda population but a slight dominance of
females over males was observed with overall sex ratio of
(1.30:0.97).

5. Conclusion

From the present study it was found that the month-wise sex
ratio (Male: Female) varied from 1.14:0.83 in October to
5.00:0.20 in July in C. carpio. The chi-square (3°) test
indicated that there was significant dominance of males in
February, April, June, July and December. In case of S. niger,
the month wise sex ratio (Male: Female) varied from
0.88:1.14 in March to 0.20:5.00 in January. The chi-square
(%) test indicated that there was significant dominance of
females in July, October, November, December and January.
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